} N (4) were obtained from reaction in water and methanol, respectively. All these compounds were characterized by X-ray crystallography. Investigations of the magnetic properties revealed a weak antiferromagnetic coupling in 2, while 3 and 4 showed a weak ferromagnetic coupling at low temperature.
Because of their reducing properties and sensitivity to air and moisture, divalent lanthanide complexes are generally handled under strictly anaerobic and anhydrous conditions. Therefore, most of the Eu(II) compounds were isolated from solid state reactions, 1 or synthesized in liquid ammonia 2 or organic solvents.
3 A notable exception are the Eu(II) complexes with macrocyclic ligands such as crown ethers and cryptands, which are stable in deoxygenated water solutions; 4 the greater stability of the divalent vs. trivalent complexes in this case was explained by the better fit of the larger Eu 2+ ion within the macrocycle cavity and the relatively greater desolvation energy required for encapsulation of the more extensively aquated Eu 3+ ion. A great attention has recently been devoted to hybrid organicinorganic materials that result from the assembly of metal ions connected with organic ligands. Among these materials, those that can be prepared under mild conditions are of special interest. When performed at room temperature in THF or MeOH, the reaction of EuCl 2 and 1, 2 or 4 mol equiv. of bpm resulted in the precipitation of a dark brown solid, and dark brown crystals of 2 were obtained in 81% yield (from the 1 : 1 reaction) after recrystallization from hot methanol. The asymmetric unit in the complex [EuCl 2 (bpm)(MeOH) 0.5 ] N (2) comprises two divalent europium ions, two bpm molecules, four chlorine atoms and one methanol molecule. Each europium ion is eight-coordinate, with four bridging chlorine atoms and four nitrogen atoms from two bridging bpm molecules, thus defining a square antiprismatic arrangement around the metal centre. The average Eu-N and Eu-Cl bond lengths are equal to 2.77 (5) 1 It was noted that the high temperatures required to obtain the latter compound could induce the fragmentation of the organic ligand and/or the oxidation of the divalent lanthanide ion, making the products difficult to predict and control. 16 The network of 2 was broken in water, leading to the formation of the mononuclear aqua complex 1 which readily crystallized.
When performed with EuI 2 , the same reactions afforded the two coordination polymers {[Eu(bpm) 2 (H 2 O) 3 ][I] 2 Á0.5bpm} N (3) and {[Eu(I)(bpm)(MeOH) 3 ][I]} N (4) from water and methanol, respectively. The Eu(II) ion in 3 is nine-coordinate through three oxygen atoms from the water molecules, and six nitrogen atoms from three different bpm molecules. The two different coordination modes of the bpm molecule are found, since two molecules act as bridging ligands while the third is terminal. These two coordination modes were also observed for the trivalent lanthanide ions. 12, 17 The coordination polyhedron in 3 can be described as a monocapped square antiprism, the two square faces being O(1)-O(2)-O(3)-N(6) (rms deviation 0.062 Å ) and N(1)-N(2)-N(3 0 )-N(4 0 ) (0.014 Å ), respectively [dihedral angle 5.6(4)1], and N(5) being the capping atom. The average Eu-O distance is 2.598(15) Å , while the Eu-N distance amounts to 2.79(2) Å . The two bridging bpm molecules ensure the formation of a 1D polymer, with zigzag chains directed along the b axis. In compound 4, the Eu(II) ion is coordinated by the oxygen atoms of three methanol molecules (average Eu-O distance 2.56(2) Å ), four nitrogen atoms belonging to two bpm molecules (average Eu-N distance of 2.726(11) Å ), and one iodide ion. The fact that only one iodide ion can coordinate the Eu(II) ion is in keeping with the larger size of this ion and its softer character, with respect to chloride ions. In this case also, the two bridging bpm molecules allow the formation of a 1D coordination polymer, with chains running along the c axis.
The three coordination polymers described above in which the Eu(II) ions are connected via bpm and Cl À bridges are interesting candidates for magnetism investigations for the following main reasons. bpm was shown to afford electronic connections between transition metal ions, [18] [19] [20] and, probably because of the high sensitivity of Eu(II) to oxidation, there exists no study on the magnetic behaviour of compounds comprising organic ligands and the divalent europium ion, despite the great potential of Eu(II) arising from its seven unpaired f electrons as far as magnetic properties are concerned. Only a very few examples of magnetic interactions between trivalent lanthanide ions connected by the bis-bidentate bpm ligand can be found in the literature. Recently, it has been reported that bpm led to an antiferromagnetic interaction between two 4f elements in dimers of Gd(III) 21 and Ce(III).
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Plots of the inverse of the molar susceptibility vs. temperature for 2, 3 and 4 at an applied field of 1 kOe are shown in the inset of Fig 2. For the three compounds, the inverse of the susceptibility can be fit to the Curie-Weiss law; Weiss and Curie constants are reported in Table 1 . The effective moment deduced from these values is in agreement with the presence of divalent europium (for which the theoretical free-ion magnetic moment is 7.9 m B ).
For compounds 3 and 4, wT is constant at high temperature (not shown) and increases below 10 K. This shows that ferromagnetic interactions occur (Fig. 2) . Considering that 3 and 4 are chains of centres with S = 7/2 which are equally spaced, the coupling constant J can be derived from eqn (1):
The best fit effectuated in the 2-40 K range leads to the following values: J =0 . 0 2c m À1 for 3 (g = 1.93, R =2 . 5Â 10
À5
)a n d Magneto-structural correlations in coupling between lanthanide atoms are not trivial. 24 As indirect pathways are generally involved, the geometry of the bridge or the distance between the magnetic centres can have an influence on the magnitude or the sign of the magnetic coupling.
Here, these weak ferromagnetic coupling values are close, and the slight difference could have various origins, but, in a first approach, we will focus on the distances between two metal ions. For 3, 7.0427(6) Å separate two Eu(II) centres of an equally spaced chain, whereas in 4, two different distances between Eu(II) can be distinguished within the same chain: 6.9910(11) and 7.1319(12) Å (average 7.06(7) Å ). The longest distance may weaken the ferromagnetic coupling. Ferromagnetic interaction in Gd 3+ dimers or chains has been reported, 25 but such ferromagnetic interaction between two metal centres connected by a bpm molecule is, to the best of our knowledge, unprecedented. In fact, this bis-chelating ligand has been shown to be useful for favouring antiferromagnetic interactions in systems of high nuclearity. 26, 27 The magnetic behavior of 2 in the 2-40 K temperature range is also shown in Fig. 2 . Below 20 K, wT decreases, indicating that a weak antiferromagnetic coupling occurs. In this compound, two paths of exchange can be distinguished: the first one being through the bmp molecules (7.1022(5) and 7.1366(5) Å , average 7.12(2) Å ) which can mediate weak ferromagnetic coupling, and the second one through the chlorine bridging atoms (4.6196(3) Å and 4.7182(3) Å , average 4.67(5) Å ) which leads to the antiferromagnetic coupling. To simplify the model, as the Eu-bpm-Eu distance is longest than that in 4, the ferromagnetic interaction can be neglected. Thus, the same chain model can be used to quantify the antiferromagnetic interaction through the chlorine atoms. Eqn (1) gives: J AF = À0.01 cm À1 (g = 1.975, R = 4.0 Â 10
À6
). In summary, we have reported the facile synthesis of a monometallic Eu(II)c o m p l e x( 1), the first ever obtained in de-oxygenated water without the use of electrochemical techniques and encapsulating ligands. We have also described the easy and rapid synthesis of the three coordination polymers 2, 3,and4 obtained under soft conditions. The latter show different topologies due to the changes in counter ion and solvent and the two possible coordination modes of bpm. We have presented the first magnetism studies on compounds of Eu(II)coordinatedwith an organic ligand, which show that a ferromagnetic coupling could occur between two metal centres connected by bpm.
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